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SUMMARY

Flight measursments were made at low speeds to determine the static
longitudinal stabllity, stalling, and 1ift cheracteristics of an airplans
having a wing swept back 35° at the quarter-chord line. The airplane was
tested without slote on the wing and with slots which extended from
4O percent to 80 percent of the semispan of the sweptback-wing panels
measured from the inboard end.

The lédngltudinal stability of the alrplene with the flaps up was
high with or without slots throughout the speed renge tested. With the
flaps down the longitudinal stability was high at moderate speeds, but
near the stall the stability of the ailrplane was neubtral or slightly
negative. The pllot had no serious objections to the neutral longltudinal
stablility present near the stall because he could easily control
pitching with the elevator. The slots increased the stalling speed and
therefore reduced the speed range over which the neutral or slightly
negative stability was present.

The stalling characteristics of the alrplane without slots on the
wing were obJectionable. With the flaps up an uncontrollable rolling
and pitching motion occurred, and the ailrplane reached extreme attitudes
after the stall. With the flaps down the airplene both rolled and
settled ebruptly at the stall and a large decrease in altitude resultsd
before recovery could be made. The stalling characteristics of the
airplane with slots on the wing were good. A diverging lateral and
directlonal oscillation occurred at the stall from which recovery
could be effescted easily.

The flight values of meximum normal-force coefficient wore usually
higher than the wind-tunnel values, probably because of the higher flight
Reynolds number. The increase in maximum normal-force cocfficient
resulting from flap deflsction was considerebly greater in flight than
in the wind tunnel. For the wing without slots, deflecting the flaps
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increased the maximum normal-force coefficilent 0.3 1n flight and only

0.07 in the wind tunnel; whereas, for the wing with kO-percent-span slots,
the increase was 0.2 in flight and 0.0k in the tummel. Higher maximum
normal-force coefficlents were obtained without slots on the wing than
with slots. Tuft plctures indicated thet the Juncburs of the inboard

end of the slot with the wing caused premature separation on the wing Just
inboard of the slot. The lower meximum normal-force coefficients which
occurred with slote are probably dus to the premature stalling.

INTROTUCTION

In order to determine the effects of sweepback on the low-speed
flying qualities of an airplene, flight tests are being conducted at the
Langley Laboratory with an airplane having a wing swept back 35° at the
quarter-chord line. Thie paper presents the static longltudinal stability,
stalling, and 1ift characteristics for the test airplane without slots
on the wing and also with slots extending along 40 percent of -the span
of the sweptback-wing panels. The results of an investigation made to
determine the latersl and directional stability and control characteristics
of the ailrplane with L4O-percent-span slote have been reported in refer-

ence 1. A Eig'scale model of the airplane was teéted in the Langley 300 MPH

7- by 10-foot tumnel, and wherever possible a comparison of the flight end
wind-tunnel measurements is Included.

AIRFLANE

A three-view drawing of the test alrplane is shown in figure 1
and general dimensions and charascteristics are listed in tablse I.
Figures 2 and 3 are photographs of the airplane.

The alrplane was flown without slots on the wing and also with
slots which extended from 40 to 80 percent of the semispan of the
sweptback-wing pansls measured from the inboard end. A cross cection
of the slot-and the forward part of the wing in a plane normal to the
wing leading edge is shown in figure 4. 1In addition, modified slote wers
used. The modified slots were shaped so- that had they been retractable
a smooth wing contour would have besn maintailned with the slots in the
retracted position. The modifications to the stendard slots are shown
by the dashed lines in figure L.

The nose gear of the alrplane wés retractable but the main landing
gear could not be retracted. The variation of elevator angle with
stick-grip position is shown in figure 5.
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INSTRUMENIS

The following instruments were instelled in the airplane:

NACA Instrument Measured quentity
Timer Time (for synchronizing
all records)
Alrspeed recorder Airspeed
Control-position recorders Ailleron, rudder, and elevator
positions
Control-~force recorders Stick and pedsl forces
Sideslip-angle recorder Sldeslip angle
and indicetor
Recording accelerometer Normel, longlitudinal, and
) transverse accelerations
Anguiar-velocity rscorders Pitching, rolling, and yawling
velocities
Angle~of-attack recorder Angle of attack
16-millimeter cemeras Photographs of tufts on wing

The installations for measuring alrspeed and sideslip are described
in reference 1. Ailrspeed as used herein is calibrated airspsed, which
corresponds to the reading of a standard Army-Navy alrspeed meter
connected to a pitot-static system free from position error.

Angle-of-attack measurements were made in flight by using a vanse
mounted on a boam 1 chord length ahead of the left wing tip. The
difference between the angle of attack of the thrust axis and the vane-
© angle reading was determined in the wind tunnel for a geomstrically
gimilar arrangement on the wind-tummel model. A tunnel-wall correction
was also applied to the wind-tunnel vane-angle measurements. When the
alrplene was rolling, the angle mesagured by the vane included the helix
angle of the wing tip. The data presented herein have not been corrected
for rolling because they are generally presented for steady-flight
conditions. ' '
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TESTS, RESULTS, AND DISCUSSION

The static longitudinal stability, stalling, and 1ift characteristics
wors measured without slots and with YO-percent-span slots on the wing.
All tests were made with the engine i1dling. The main landing gear of the
alrplane was extended for all-tests. The nose gear was extended for the
flaps~down tests and retracted for the flaps-up tests. Difficulty was
experienced in dstermining the amount of fuel consumed in flight and
therefore the center-of-gravity locaetions glven are belleved accurate to
only *0.7 percent meen serodynamic chord.

Static Longitudinal Stability

The stetic longitudinal stability characteristics of the test
alrplane without slots were determined with the flaps up and down and
with a center-of-gravity location of approximately 26 percent mean
aerodynemic chord. Figures 6 and T show the variation of elevator
angle, elevator-stick force, angle of attack of thrust axis, and side-
slip angle with calibrated airspeed for the airplane with flaps up and
flaps down, respectively. The varlation of elevator angle required
for trim with normal-force coefficlent is presented in figure 8 for
both the flaps-up and flaps-down conditions.

With the flaps up (figs. 6 and 8) both the stick-fixed and stick-
free stebility are high throughout the speed range tested. With the
flaps down figure 8 shows the stick-fixed stabillty is high up to a
normal-force coefflcient of approximately 1.0. A large decrease in
gtability occurred at a normal-force coefficlent of 1.0 and the stability
was neutral or slightly negetive near the mwaximm normal-force coeffl-
clent. Filgure 7 shows the stick-free stabillity was also neutral or
slightly negative near the stall.

The pilot had no serious obJectlans to the neubtral longiltudinal
stability present near the stgll with the flaps down. The airplene
tended to pitch up when the loss of stablility occurred, but the pilot
could easily control the pltching with the elevator. If the longitudinal
stablility had been low at moderate normal-force cosfficlents, the air-
plans would probably have been highly unstable near the stall. This
condition would be very objectionable to the pilot. It-was not possible
to make tests with the-center ofgravity far enough rearward to have low
longltudinal stebility at -moderate normel~-force coefficlents because of
the relatively i‘ar-forwa.rd loca.tion 01‘1 -the main lending gear on the
airplane.

Longlitudinal stability measurements with 40-percent-span slots on
the wing were made with center-of-gravity locations of spproximatsly
20 end 26 percent mean BZerodynamic chord. The variation of elevator
angle and elevator atick force with calibrated airspeed is shown in
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figure 9 for the flaps-up condition and in figure 10 for the flaps-down
condition. Figures 11 and 12 show the variation of elevator angle -
required for trim with normal-force coefficlent and figures 13 and 1k
show the variation of slevator stick force divided by impact pressure
with normal-force coefficient.

With the flaps up the addition of slots had a negligible effect on
the longitudinal stebility at normal-force coefficients less than 1.0.
At normel-force coefficients greeter than 1.0 a decreasse in stablility
occurred with the slots on the wing and an incrsase in stability occurred
without slots. With the flaps down and the center of gravity at approxi-
mately 26 percent mean aerodynamic chord (figs. 12 and 1%) a large
decrease in stability occurred at & normal-force coefficient of approxi-
mately 1.2. The neutral or slightly negative stebility extended over a
smaller normal-force coefficlent or spsed rangs with slots on the wing
than without slots, partly because the maximum normal-force coefficient
was lower with the UO-percent-spen slots than without slots. The data
in figures 9 to 14 are shown only for unstalled conditions of flight.
Although the stablility was heutral at speeds slightly greater than the
stalling speed, after the stall had occurred the stebility was again
positive inesmuch as up elevator was required to keep the airplane fram
pitching down. The wind-tumnel measurements of longitudinal astabllity
showed the same trends as ths flight data since with the flaps up there
was no decrease in steblility near the stall, but with the flaps down
instability was present over a small range of angles of attack near the
stall. After the stall stable pltching tendencies were again present.
With the flaps down and the center of gravity at approximately 20 percent
mean asrodynemic chord, the reduction in stick-fixed stability near the
stall was apparently not so great as that for the more rearward center-
of-gravity position. (See fig. 12.) Any changes in stability which
occur with changs in normal-force coefficient should be independsnt of
the center-of-~gravity location. With the center of gravity forward,
considerably greater up elevator deflectlomns were reguired for itrim
near the stall. It is believed that a loss in elevator effectiveness
occurred at the higher deflections, and this loss is probably the reason
the loss in stability near the stall was not spparent from the curves
of elevator angle aganinst normal-force coefficlent and spesed for the
forward center-of-gravity locatlon.

Stalling Characterilstics

A time history of a stall for the test airplane without slots on
the wing and with the flaps up is shown in figure 15(a) . Photographs
of tufts on the wing at various times during the stall are shown in
figure 15(b). Figures 16(a) and 16(b) present data for a stall with
the flaps down. The tuft pilctures shown in figures 15(b) and 16(b)
were taken wlth cameras mounted ebove the canopy and show the outhoard
80 percent of the span of the sweptback-wing panels. The white lines
on' the wing are located at Intervals of 20 percent of the semispa: of
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the sweptback-wing panels. Cemerass were also mounted on the tail to
photograph tufts on the inboard part of the wing. These plctures are not
shown, but the results obtained are dlscussed. Angle-of-attack measure-
ments are not shown on the time historles when appreciable rolling,
pitching, or yawing 1s present because the angle of attack does not define
the flow under such unateady conditlons.

With the flaps up (fig. 15) lateral and directional unsteadiness
provided stall warning. The pilot considsred the lateral unsteadiness
an undesirable type of stall warning because of the tendency for a wing
to drop near the ground, At the stall the alrplane rolled uncontrollsbly
to the left and a pitching oscillation also occurred. The pilot obJected
to the stalling characteristics because of the umcontrollabls rolling
and because of the extreme attitudes which the alrplane reachsed after the
stall. The tuft pictures showed that the.wing first stalled at the root
on the rear partof the wing end as the angle of attack was increased
the stall spread forward and outward on the left wing but not on the
right wing. At 36.1 seconds & large part of the left wing is stalled
and the right wing is unstalled. When the alrplans is rolling to the
left (36.7 sec) the increess in angle of attack on the left wing due to
rolling causes 1t to stall completely and the right wing remains unstalled.

With the flaps down (fig. 16) the decrease in longltudinal stability
near the stall wae the only stall warning present. The pllot considered
this type of stell warning undesirable. The wing stalled very ebruptly,
as 1ig ghown by the tuft plctures of figure 16(b) . At 55.5 seconds the
wing is unstalled, asnd only 1.2 seconds later at 56.7 seconds both the
left and right wings ere completely stalled. The tuft plctures of the
inboard pert of the wing showed .that the wing did not firststall at the
root as was the case with the flaps up. As shown in figure 16(a) an
abrupt decresse in normal acceleration occurred at 56.4 seconds and was
followed by rapid rolling motions. The pilot obJected to the stalling
characteristics because the ailrplane settled abruptly when the stall
occurred and there was a large loss in altitude before recovery could
be made .

Time histories of stalls with the 40-percent-span slots on the wing
are shown in figures 17 and 18 for the flaps-up and flaps-down conditions,
reapectively.

With the kO-percent-span slots on the wing and with the flaps up
or down, lateral unsteadiness preceded the stall as shown on the time
higtories by the amall rolling velocities present before the stall
occurred. When the stall d1d occur, a diverging lateral and directional
oscillation resulted. The pilot hed no objections to this oscillation
gince the motions were not violent and recovery could easlily be made.
Inspectlon of the sideslip-angle and rolling-veloclty curves of figures 17
and 18 indicate that the dlhedral effect of the wing was still positive
beyond the stall since the airplane tended to roll to the right whemn
left sideslip was present and to the left when right sideslip was present.
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. Pigures 19 and 20 show photographs of tufts on the right wing during
stalls with the flaps up and down, respectively. These photographs were
not obtained during the sames stalls for which the tlme histories are
presented and thersefore no time correletion with the time history is
possible. The times listed beneath the pictures are iIncluded to give an
ldea of the rate at which the angls of attack was being increased. Also,
for the flight in which the tuft plctures were obtained, the center of
gravity of the eirplane was at approximately 26 percent mean asrodynamic
chord; whereas, for the flight in which the time histories shown in
figures 17 and 18 were obtained, the center of gravity was at approxi-
mately 20 percent mean aerodynemic chord. Iess up elevetor deflection
is required for trim with the more rearwerd center-of-gravity position
end therefors at a glven angle of atback of the airplane the normal-
force coefficlents listed with the tuft pictures will be sllightly higher
than the normal-force cosfficlents obteined at the same angle of attack
in the tims historiles.

Figures 19 and 20 show the stall patbterns bto be quite similar with
the flaps up or down. Outflow is present over the rear part of the wing
before any stalling occurs. The wing first stells Just inboard of ‘the
slot and, therefore, the juncture of the slot with the wing may be
causing premeture separation. The slots are effective In preventing
stalling since the part 6f the wing behind the slot remains unstalled
at all times. '

Flight measurements showed that the directional stability of the
airplane becams low near the stall. The lateral and directional
oaclillatlon which occurrsd at the stall is probebly due to the low
dlirectional stebility, the high dihsdral, and the unsteadiness of the
partially stalled wing.

Brief tests were made with the UO-percent-span slots modified as
shown in figure 4. Time histories and tuft pictures cbtained during
stalls with the modified slots on the wing and with the flaps up and
down are shown in flgures 21 and 22.

Modifying the slots hed no appreciable effects on the stalling
characteristics of the airplane with the flaps either up or down. The
tuft pictures, figures 21(b) end 22(b), show the stall patbterns to be
substantlally the same as those for the original slots, figures 19 and 20.

Lift Charecteristics

The flight measurements of the variation of normal-force coefficient
with angle of attack of thrust axils are shown in figure 23 for the
airplene without slots and in figure 24 for the airplane with 4O-percent-
span slots. The maximum normal-force coefficients presented are those
reached before any appreciasble mmcontrolled-for motions of the airplane
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due to stalling occurred. In same conditions higher normal-force coeffi-
cients were reached after uncontrolled-for motiomns had occurred (fig. 17) 3
but these were not considered usable normal-force coefficients. Figuves 23
and 24 also include wind-tunnel results for comparison with the flight
data. The flight and wind-tunnel results with the flaps-down are not
directly comparable because in the wind-tumnel bests the flap deflection
was 450 and in flight the flap deflection was epproximately Lo®. For

the tests with the 40-percent-spen slots the wind-tunnel modsl differed
from the airplane in that on the model the outboard end of the 4O-percent-
span slots wde at the wing tip and on the alrplene the outboard end of
the slots was located 20 percent of the semispan of the sweptback-wing

panels inboard of the wing Ttip.

For the wing without slots (fig. 23) and with the flaps up, the
agreement between the flight and wind-tunnel date is excéllent. With
the flaps down, the slopes of the flight and tumnel curves are in good
agresment but the curves are displaced approximately 1°. At least a
part of the dilsplacement of the curves can be accounted for by the
greater flap deflection used in the wind tunnel. At high angles of
attack the wind-tunnel curve has a peculiar shape which 1s probably due
to the relatively low test Reynolds number.

With the 4O-percent-span slots and with the flape up (fig. 24) the
8lopes of the flight eand wind-tunnsl curves are In good agreement through-
out most of the angle-of-attack range, but the curves are displaced
approximately 1-50- The £light and wind-tunnel velues of maximum normsl-~
force coefficient are approximately the same, but as previously menticned
higher values of maximum normal-~force coefflcient were obtained in
flight after umcontrolled-for motions of the alrplane dus to stalling
had occurred. In the flaps-down condition, the agreement of the flight
and wind-tunnel results is falr. Agsin a part of the displecement of the
curves 18 due to the greater flap deflection used in the wind-tunnel
tegts. The flight data were obtained at considerably higher Reynolds
numbers than the wind-tunnel data, which probably accounts for the
higher maximum normel-force coefficlents which occurred in flight.
Deflecting the flaps resulted in a consilderably greaber incresase in
meximum normal-force coefficient in flight then in the wind tunnel. For
the wing without slots,deflecting the flaps increased the maximum normel-
Torce coefficlent approximately 0.3 in flight and only 0.07 in the wind
tunnel; whereas, for the wing with 40-percent-span slots, the increase
was 0.2 in flight and 0.0k in the tunnel.

In figure 25 the flight—data of figures 23 and 24 are replotted %o
show a comparison of the 1ift curves for the alrplane without slots and
for the airplene with 4O-percent-span slote. Data are presented for
both the flaps-up and flaps-down conditions. When the slots were
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installed on the wing the maximum normal-force coefflclents were
considerably reduced. The maximm normal-force coefficients CNmax for

the various slot and flap arrangemsnts are as follows:

Slots Flaps C
(psrcent span) P Nnax
0 Up 1.20
iTe} Up 1.131
0 Down 1.5
Lo Down 1.29

Comparison of the tuft pilctures for the flaps-up condition,
figures 15(b) and 19, and for the flaps-down condition, fiﬂ.\)res 16(b)
and 20, shows that stalling occurred on the wing with the 40-percent-
spen slote at a considerably lowsr angle of attack than on the wing
without slote. Seperation first occurred Just inboard of the slot. The
Juncture of the inboard end of the slot and the wing probably caused
premature stalling, which resulted in a reduction in maximum normal-
force coefficient. The tuft plctures for the L4LO~percent-span-slot con-
figuration, figures 19 and 20, also show that the part of the wing
spanned by the slot remalins unstalled at all times.

CONCLUSIONS

Flight measurements have been made at low speeds to dstermine the
longitudinel stabllity, stalling, and 1ift cheracterlstics of an air-
plane having a wing sweptback 35‘S at the quarter-chord line. Measurs-
ments were made without slots on the wing and with slots which extended
from 40 percent to BO percent of the semispan of the sweptback-wing
panels measured from the Inboard end. The conclusions reached are as
follows:

1. The longitudinal stability of the airplane with the flaps up
was high with or without slots throughout the speed range tested. With
the flaps. down the longltudinal stabllity was high at moderate speeds,
but near ‘the stall the staebility of the ailrplens became neutral oxr
glightly negative. The pilot had no serious objections to the nsubtral
longitudinal stability present near the stall because he could easily
control pitching with the elevetor. The slote increased the stalling
speed and therefore reduced the speed range over which the neutral or
slightly negative stebillty was present.

2. The stalling characteristics of the alrplane without slots on
the wing were obJectionable. With the flaps up an wcontrollable rolling
and pitching motion occurred, and the airplane reached extreme attitudes
after the stall. With the flaps down the alrplane rolled and settled
abruptly at the stall and a large decreass in altitude resulted before
recovery could be made.
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3. The stalling characteristics of the airplane with 4O-percent=
gpan slots on the wing were good. Iateral unsteadiness preceded the
8tall and at the stall a diverging lateral and dirsctional oscillation
occurred. The pilot had no obJjections to The osclllation since the
motlons were not violent—amd recovery could easily be made.

L. The flight values of maximum normal-force coefficient were in
moet cases higher than the wind-tunnel velues, probably because the
flight data were obtained at higher Reynolds numbers.

5. The increase in maximum normal-force coefficlent resulting from
flap deflection was conslderably greatsr in flight than in the wind
tunnel. For the wing without slots, dsflecting the flaps increased trm
maximun normal-force coefficient approximately 0.3 in flight and only
0.07 in the wind tunnel; whereas, for the wing with 40-percent-span
slots, the increase was approximately 0.2 in flight and 0.0k in the
tuhnel .

6. With the slots on the wing the maximum normal-force coefficilents
were considerably lower than without slots on the wing. Tuft pictures
indicated that the Juncture of the inboard end of the slot with the wing
caused premature separation on the wing Just inboard of the slot. The
reduction in maximum normal-force coefficlent which occurred with slots
on the wing 1s probably dus to this premature stalling.

Laengley Aeronauntical Laboratory
National Advisory Committee for Aercmautics
Langley Field, Va., April 16, 1948
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TABIE I.- ATRPLANE DIMENSIONS AND CHARACTERISTICS

ENngine « o ¢ ¢« ¢ o o o o s e« s o o o o o o s o

Propeller:
Diametor, £t « ¢ ¢ ¢ ¢« o o ¢ o ¢ o o o o« o o o
Number of Dlades « « o o o o o o o o o s o « 4
Engine-propeller gear ratlo . « + « « « + &

Normal gross welght, 1b . « « « ¢ « ¢« ¢« o & + .

Wing:
span, ft L] . L] . . L] . . L] - . ® . L] L L] L] L] . L]
Areao’ sq_ ft L] L] L] . L] L] L] . L] . L] . L]

Incidence (root section), deg .. .« e e s e
Airfoll section (normal to lead.ing edge)

1L

Allison V-1T710

10.375
3
2 l23

8700
33.6

250
1.3

ROOL « o o « o o o o o o o « o « s+ « « Modified 66,2x-116(a=0.6)
TID o o o o o o & « o 4 e s s+ o s » Modified 66,2x-216(a=0.6)

Mean aerodynamic chord, 1n. .« . « e e e o

Leading edge M.A.C. (in. behind L.E. root chord)

Aspect ratlo « o« ¢ ¢ ¢« 4 0 e 4 0 e e 4 e 4 . .
Taper rati0 « ¢ o ¢ o &+ ¢ o o o o « ¢ s ¢ o o
Dihedral, deg =+« » « & . « e e o e .
Sweepback (quarter-chord line), deg e F e e .

Piain sealed wing flaps:
Total area, sq £t ¢ « o« o « & c e e o % e e
Span (along hinge line, each), in e e e
Travel (no losd on system), deg « « « « o« «

Allerons:
Spaen (2long hinge line, each), in. . . . .
Area (rearward of hinge center line, each), sq
Trevel (no load on system), deg o« « « « o « &

Horlzontal tell:
Spem, In. =+ o « o o 2 ¢ s .o
Total area, sq £t . « « « .
Stebilizer area, sq ft . « . .
Total elevator area, sq Tt . . .
Elevator area (behind hinge line), sq f'b .
Distance elevator hinge line to L.E. of M.A.C.
Elevator travel (no load on system), deg
Upward + ¢« ¢ o o ¢ » o o « o s ¢ o o a o o o
Downward « o «.¢ o o ¢ ¢ o ¢ o o ¢ o o o o o

Vertical tail: v
Height along hinge llne, in. e e s s s
Fin area (above horizontal ta.il) s 8q £t
Ventral fin area, sq ft « ¢« « « « + & &
Total rudder aresa, sq £t . . . .
Rudder area (behind hinge line), sq P

Distance rudder hinge line to L.E. of M.A.C., in.

Rudder travel (no load on system), deg . .

93.6
39.3
h.51

1.84:1.00

0
35

12.52
TT 4
45

105
6.51
117

175
46.53
33.7
12.83
9.56
240.9

35
15

78.87
13.47
17.10
10.26
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Figure 1.- Three-view drawing of test airplane.
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SLOT MODIFICATIONS SHOWN BY DASHED LINES
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Figure 4.- Section of slot and forward part of wing in plane normal to wing leading edge.
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4 0 4 & /2
Forward Rearward

Strch-grip position, in. from nevtraf

Figure 5.- Variation of elevator angle with stick-grip position.
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(a) Center of gravity at 20.6 percent mean aerodynamic chord.

Figure 9.~ Static longitudinal stability characteristics of test
airplane with 40-percent-span slots on wing. Flaps up; nose
wheel up; engine idling.
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Figure 9.- Concluded.
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(a) Center of gravity at 20.3 percent mean aerodynamic chord,

Figure 10,.- Statié longitudinal stability characteristics of test
airplane with 40-percent-span slots on wing. Flaps down; nose
wheel down; engine idling.
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Figure 11.- Variation of elevator angle required for trim with
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Figure 13.- Variation of elevator stick force divided by impact
pressure with normal-force coefficient for test airplane with
40 -percent-span slots on wing., Flaps up; nose.wheel up;
engine idling.
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Figure 15.- Stall data for test airplane without slots on wing. Flaps
up; nose whetel up; engine idling; center of gravity at 26.7 percent
mean aerodynamic chord.
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Pigure 15.- Concluded.
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Figure 16.- Stall data for test airplane without slots on wing.
Flaps down; nose wheel down; engine idling; center of gravity
at 26.5 percent mean aerodynamic chord.
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Figure 16.- Concluded.
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Figure 17.- Time history of stall for test airplane with 40-percent-

span slots on wing. Flaps up; nose wheel up; engine idling;

center of gravity at 20.7 percent mean aerodynamic chord,
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Figure 18.- Time history of stall for test airplane with 40 -percent-
span slots on.wing. Flaps down; nose wheel down; engine idling;
center of gravity at 20.3 percent mean aerodynamic chord.
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Figure 19.- Tuft pictures for right wing during stall with test
airplane having 40 -percent-span slots on wing. Flaps up;
nose wheel up; engine idling; center of gravity at 26.4

percent mean aerodynamic chord. -
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Figure 20,- Tuft pictures for right wing during stall with test
airplane having 40 -percent-span slots on wing. Flaps down;
nose wheel down; engine idling; center of gravity at 26.4

percent mean aerodynamic chord.
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Figure 21.- Stall data for test airplane with modified 40 -percent-span

slots on wing. Flaps up; nose wheel up; engine idling; center of

gravity at 26,4 percent mean aerodynamic chord.
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(b) Tuft pictures.

Figure 21.-

Concluded.
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Figure 22.- Stall data for test airplane with modified 40-percent-span
slots on wing. Flaps down; nose wheel down; engine idling; center
of gravity at 27.1 percent mean aerodynamic chord.
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Figure 22.-

Concluded.
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Figure 23.- Flight and wind-tunnel variation of normal-force coefficient
with angle of attack of thrust axis for test airplane without slots on
wing. Engine idling.
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Figure 24.- Flight and wind-tunnel variation of normal-force coefficient
with angle of attack of thrust axis for test airplane with 40-percent-
span slots on wing. Engine idling.
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